Background-Carcinoid heart disease typically results in pulmonary stenosis and tricuspid incompetence. Percutaneous balloon dilatation is an effective treatment for congenital pulmonary stenosis and has been applied successfully to tricuspid stenosis caused by carcinoid heart disease. The value ofballoon dilatation of the pulmonary valve in carcinoid pulmonary stenosis was assessed.
Background-Carcinoid heart disease typically results in pulmonary stenosis and tricuspid incompetence. Percutaneous balloon dilatation is an effective treatment for congenital pulmonary stenosis and has been applied successfully to tricuspid stenosis caused by carcinoid heart disease. The value ofballoon dilatation of the pulmonary valve in carcinoid pulmonary stenosis was assessed.
Methods-Two patients with severe congestive heart failure secondary to carcinoid heart disease and with documented pulmonary stenosis had balloon dilatation of the pulmonary valve. In both cases tricuspid regurgitation was also present together with reduced cardiac output.
Results-The procedure was technically successful in both patients. One patient experienced symptomatic benefit for two months and thf other experienced no improvement. Both patients subsequently required combined tricuspid and pulmonary valve replacement from which good results and symptomatic improvement were obtained.
Conclusion-Though balloon dilatation of the pulmonary valve is technically feasible it is unlikely to provide useful palliation in carcinoid heart disease. Valve surgery should be considered in patients in whom the malignancy is controlled but carcinoid heart disease is producing drug resistant congestive heart failure.
Pulmonary and tricuspid valve disease caused by the carcinoid syndrome is a rare cause of congestive heart failure. The usual pattern, of predominantly pulmonary stenosis and tricuspid incompetence, results in a considerable reduction in cardiac output. We describe two patients with carcinoid heart disease who were treated with balloon dilatation of the pulmonary valve. Examination showed a raised jugular venous pressure with a prominent V wave, parasternal lift, ejection murmur in the pulmonary area with a single second sound, ankle oedema, pulsatile hepatomegaly, and ascites. Echo and Doppler cardiography showed severe dilatation of the right side of the heart with tricuspid incompetence and pulmonary stenosis. The instantaneous pulmonary gradient estimated from the Doppler examination was 16 mm Hg.
Cardiac catheterisation showed a stenotic pulmonary valve with a simultaneous peak to peak right ventricular to pulmonary artery gradient of20 mm Hg, tricuspid incompetence, and a reduced cardiac output as reflected by a pulmonary artery oxygen saturation of 60% (giving a cardiac output of 3-1 1/min calculated by the Fick formula, using assumed oxygen uptake of 117 ml/min-'m-2). There was minimal tricuspid stenosis with a gradient (of 2 mm Hg) only during the "a" wave.
Percutaneous balloon dilatation of the pulmonary valve was performed. The valve was easily dilated with two inflations of a 19 mm balloon. No deformity of the balloon was seen during inflation. The gradient was abolished but right ventricular angiography showed persistent thickening and deformity in the region of the valve and there was no change in the pulmonary artery oxygen saturation, suggesting that no immediate improvement in cardiac output had occurred.
The patient experienced no benefit from the procedure and was subsequently referred for surgery without further haemodynamic assessment. At operation the pulmonary valve was found to be stenosed with fibrosed rolled back cusps and the tricuspid valve was stenosed and incompetent with fibrotic leaflets and shortened chordae adherent to the ventricular walls. Pulmonary and tricuspid valve replacement was performed without incident and with resolution of the congestive cardiac failure. The patient's treatment was subsequently changed to octreotide (a somatostatin analogue) and he was well at the time of his last assessment 18 months later. initially with a interferon and subsequently with octreotide. On examination he had a raised jugular venous pressure with a prominent V wave, soft pulmonary component of the second heart sound, and ejection murmur in the pulmonary area with a quiet early diastolic murmur at the left sternal edge. Abdominal examination showed tender hepatomegaly.
Echocardiography showed tricuspid incompetence and pulmonary stenosis with incompetence and mild aortic incompetence. Cardiac catheterisation showed a simultaneous peak to peak gradient of 40 mm Hg across the right ventricular outflow tract. There was mild tricuspid stenosis (reflected by an "a" wave gradient of 5 mm Hg), gross tricuspid incompetence on right ventricular angiography, and a cardiac output of 3-2 1/min, calculated by the Fick formula with an assumed oxygen consumption of 118 ml/minft'm2).
Percutaneous dilatation of the pulmonary valve was undertaken with a 20 mm balloon followed by a 23 mm balloon. 4 Lundin et al that "right ventricular failure is one of the major causes of death in patients with the carcinoid syndrome resulting from midgut tumours,"5 and Ross and Roberts that "carcinoid heart disease frequently is the cause of death in patients with the carcinoid syndrome".6 The explanation for this divergence ofopinion is not clear, though there may have been differences in the patient populations and, as discussed below, with improved control of the malignancy heart failure may have become an increasingly common problem.
The disease typically affects the right side of the heart: plaques are occasionally found in the left heart but they are rarely of haemodynamic significance.
PATHOLOGY
The anatomical consequences of involvement of the tricuspid and pulmonary valves are narrowing of the valve orifices together with tethering and immobility of the leaflets. Possibly because the two valves are of different sizes this produces principally incompetence with a much lesser degree of stenosis in the tricuspid valve and principally stenosis with a minor degree of incompetence in the pulmonary valve.67 The combination of outflow tract obstruction with atrioventricular valvar incompetence is liable to have a profound effect on cardiac output with the pulmonary stenosis exacerbating the tricuspid regurgitation.
Pa-thological studies have looked at the distribution and nature of the plaques and there has been speculation about the pathogenesis.6-9 In a necropsy study of 21 cases the plaques were found to affect the valve structures and also the endocardial surfaces ofthe right atrium and the right ventricle, though right ventricular plaques were smaller (both in thickness and area). Plaques were also sometimes seen in the great veins and coronary sinus. Several studies have attempted to correlate factors such as length of symptoms and concentrations of circulating substances with the presence of heart disease in the carcinoid syndrome. Most have found that the presence of carcinoid heart disease is not associated with a longer duration of symptoms6 12 but that it is associated with raised concentrations of circulating vasoactive compounds (serotoninreflected in the urinary concentrations of its metabolite 5-hydroxyindole acetic acid" 12 and tachykinins"), but there have been conflicting findings.'3 '4 Though raised concentrations have not been shown to be associated with carcinoid heart disease, bradykinin has also been proposed as an aetiological factor, because it is produced in large amounts, is capable of producing endothelial injury, and its inactivation in the lung might explain the predominance of lesions in the right side of the heart.89
Evidence also suggests a link between serotonin rich diets and endomyocardial fibrosis in Uganda. ' 
